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The  climate  of  the  cultivated  and  populated  areas  of  the  West  is  characterized  by  relatively  dry  summer 
months.  Such  precipitation  as  occurs  falls  mostly  in  the  winter  and  early  spring  months  when  it  is  of  little 
immediate  benefit  to  growing  crops.  Most  of  this  precipitation  falls  as  mountain  snow  which  stays  on  the  ground 
for  months,  melting  later  to  sustain  streamflow  during  the  period  of  greatest  demand  during  late  spring  and 
summer.  Thus,  nature  provides  in  mountain  snow  an  imposing  water  storage  facility. 

The  amount  of  water  stored  in  mountain  snow  varies  from  place  to  place  as  well  as  from  year  to  year  and 
accordingly,  so  does  the  runoff  of  the  streams.  The  best  seasonal  management  of  variable  western  water  supplies 
results  from  advance  estimates  of  the  streamflow. 

A  snow  survey  consists  of  a  series  of  about  ten  samples  taken  with  specially  designed  snow  sampling  equipment 
along  a  permanently  marked  line,  up  to  1000  feet  in  length,  called  a  snow  course.  The  use  of  snow  sampling 
equipment  provides  snow  depth  and  water  equivalent  values  for  each  sampling  point.  The  average  of  these  values  is 
reported  as  the  snow  survey  measurement  for  a  snow  course. 

Snow  surveys  are  made  monthly  or  semi-monthly  beginning  in  January  or  February  and  continue  through  the  snow 
season  until  April,  May  or  June.  Currently  more  than  1400  western  snow  courses  are  measured  each  year.  These 
measurements  furnish  the  key  data  for  water  supply  forecasts. 

Streamflow  forecasts  are  obtained  by  a  comparison  of  total  or  maximum  snow  accumulation,  as  measured  by  snow 
water  equivalent,  to  the  subsequent  spring  and  summer  or  snowmelt  season  runoff  over  a  period  of  years.  The  snow 
water  equivalent  measured  in  selected  snow  courses  provides  most  of  the  index  to  the  streamflow  forecast  for  the 
following  season.  More  accurate  forecasts  are  usually  obtained  when  other  factors  such  as  soil  moisture,  base 
flow  and  spring  precipitation  are  considered  and  included  in  the  forecast  procedure.  Early  season  forecasts 
assume  average  climatic  conditions  through  the  snowmelt  season. 

Listed  below  are  the  Federal-State-Private  Cooperative  Snow  Survey  and  Water  Supply  Forecast  reports  available 
for  the  West  which  contain  detailed  information  on  snow  survey  measurements,  streamflow  forecasts,  reservoir 
storage,  soil  moisture  and  other  guide  data  to  water  management  and  conservation  decisions.  Soil  Conservation 
Service  Reports  may  be  secured  from  Water  Supply  Forecasting  Unit,  Soil  Conservation  Service,  P.O.  Box  2807, 
Portland,  Oregon  97208. 


REPORTS 


PUBLISHED  BY  SOIL 

ISSUED 


CONSERVATION  SERVICE 

LOCATION  COOPERATING  WITH 


RIVER  BASINS 

WESTERN  United  States. 

BASIC    DATA  SUMMARY  

STATES 
Alaska  


Monthly   (Feb. -may). 

.OCTOBER  1  


Portland.  Oregon. 
Portland,  Oregon. 


MONTHLY  (Mar.  -May). 


Palmer.  Alaska. 


All  Cooperators 
All  cooperators 

_  Alaska  S.C.D. 


AR  I  ZON  a . 


Colorado  and  new  Mexico. 


Sem I -monthly. 


(Jan. 1 5  -  Apr. 1 ) 
MONTHLY  (Feb.  -May). 


Phoen 1 X .  Arizona . 


Salt  R.  Valley  Water  Users  Assoc. 
Ariz.  Agr .  Exp.  station 


Fort  Collins.  Colorado  Colo.   State  Un i vers  i  ty 

Colo.  State  Engineer 
N.  Mex.  state  Engineer 


I  daho. 


Montana . 
Nevada  


Oregon, 


UTAH   

v^ash  i  ngton. 
Wyoming  


Monthly   (Jan. -June)       Boise.  Idaho 

Monthly  (Jan. -June) 
Monthly   (Jan. -ma y ) _ 


BOZEMAN,  MONTANA. 
RENO ,  NEVADA   


MONTHLY  (Jan. -June)       Portland.  Oregon 


MONTHLY   (  Jan  .  .  June  ). 

MONTHLY     (  FE  B .  .  JUN  E  ) 

MONTHLY  (Feb. -June)  


Salt  Lake  City.  Utah 
Spokane,  Washington_ 
Casper.  Wyoming  


Idaho  state  Reclamation  Engineer 

MONT.  Agr.  Exp.  Station 

NEVADA  Dept.  of  Conservation  and 

NATURAL    resources  - 

Division  of  water  Resources 

OREG.  state  University 
Oregon  State  engineer 

UTAH  state  Engineer 

Wn.  State  Dept.  of  Conservation 

Wyoming  State  Engineer 
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SACRAMENTO,  CALIF. 
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INDEX  to  SNOW  COURSES  and  SOIL  MOISTURE  STATIONS 
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RIVER  BASIN 

9S1 

Baldy  (p) 

28 

7N 

27E 

9125 

Salt-Little  Colorado 

lOTl 

Bear  Wallow 

6 

12S 

16E 

8100 

Gila 

9S6 

Beaver  Head 

13 

AN 

30E 

8000 

Salt-San  Francisco 

9S10-* 

Black  River  Divide 

11 

6N 

27  E 

9100 

Salt-Little  Colorado 

12N1 

Bright  Angel 

3A 

33N 

3E 

8^00 

Lower  Colorado 

12R1 

Camp  Wood 

3 

16N 

6W 

5700 

Verde-Bill  Williams 

10R7-M 

Canyon  Creek  #2 

18 

UN 

15E 

7500 

Salt-Little  Colorado 

11R2-M 

Casner  Park 

19 

18N 

8E 

6930 

Verde 

12P1-M 

Chalender 

27 

22N 

3E 

7100 

Verde 

12R6 

Copper  Basin  Divide (p 

)  23 

13N 

3W 

6720 

Verde-Bill  Williams 

10R8-^ 

Corduroy  Creek  Lat.3^°07 

N. 

Long.ll0°08 

W.  §6000 

Salt 

9S7 

Coronado  Trail 

26 

5N 

30E 

8000 

Salt-San  Francisco 

10  R6 

Forest  Dale 

2 

9N 

21E 

6^30 

Salt-Little  Colorado 

11P2 

Fort  Valley  (p) 

22 

22M 

6E 

7350 

Verde-Little  Colorado 

9R5 

Ft.  Apache 

18 

7N 

27E 

9160 

Salt-Little  Colorado 

8S1-M 

Frisco  Divide 

31 

6S 

20Wi**^'* 

8000 

San  Francisco-Gila 

12R4 

Gaddes  Canyon 

11 

15N 

2E 

7600 

Verde -Agua  Fria 

10R5 

Gentry 

36 

UN 

15E 

7600 

Salt 

llPl 

Grand  Canyon 

21 

30N 

^E 

7500 

Lower  Colorado 

9S11 

Hannagan  Meadows  (p) 

19 

3N 

29E 

9090 

Salt 

11 R5 

Happy  Jack 

30 

17  N 

9E 

7630 

Verde 

lORA 

Heber  [p) 

28 

UN 

15E 

7600 

Salt-Little  Colorado 

8S9-A 

Hummingbird 

19 

lis 

17E 

10,550 

San  Francisco-Gila 

8S6 

Ice  King 

6 

lis 

18W*" 

8020 

San  Francisco-Gila 

7S2 

Inman 

6 

lis 

lOW*^** 

7800 

Gila 

12R2 

Iron  Springs 

22 

UN 

3W 

6200 

Verde-Bill  Williams 

9S2 

Maverick  Fork  (p) 

13 

6N 

27E 

9050 

Salt 

9R2-M 

McNary 

lA 

8N 

23E 

7200 

Salt-Little  Colorado 

9R1 

Milk  Ranch 

28 

8N 

23E 

7000 

Salt 

12  R3 

Mingus  Mountain 

3 

15N 

2E 

7100 

Verde -Agua  Fria 

8S2 

Mogollon 

2 

lis 

19W***** 

7000 

San  Francisco-Gila 

11R4 

Mormon  Lake 

13 

18N 

8E 

7350 

Verde-Little  Colorado 

11R3-M 

Mormon  Mountain  (p) 

U 

18N 

8E 

7500 

Verde 

llRl-M 

Munds  Park 

7 

18N 

7E 

6500 

Verde 

11P5-M 

Newman  Park 

25 

19N 

6E 

6750 

Verde 

9S-i 

Nutrioso 

23 

6N 

30E 

8500 

San  Francisco-Little  Colorado 

9S5 

Pacheta  At 

Town  of 

Maverick,  Ariz. 

§  7800 

Salt 

8S7 

Redstone  Trail 

5 

lis 

18W-"-**'-- 

8600 

San  Francisco-Gila 

10T2 

Rose  Canyon 

15 

12S 

16E 

7300 

Gila 

8S8 

Silver  Creek  Divide 

U 

lis 

18W*«-« 

9000 

San  Francisco 

UFA 

Snow  Bowl  (p) 

36 

23N 

6E 

10,260 

Verde 

9S8 

State  Line 

6 

6S 

21W**-* 

8000 

Gila-San  Francisco 

12R5 

White  Spar 

19 

13N 

2W 

6000 

Verde 

8S1D-A 

Whitewater 

19 

lis 

17E 

10,750 

Gila 

13P1 

Willow  Ranch 

16 

21N 

IIW 

5000 

Bill  Williams 

lOSl 

Workman  Creek 

33 

6N 

l^iE 

6900 

Salt 

Soil  moisture  Station  only 

number  indicates  location  of  snow  course  within  coordinate  rectangle, 
thus  9n1   is  course  fft  i n  '  c 00 r d i n a t e  rectangle  9n . 

all  in  gila  and  salt  river  base  and  meridian  except  where  otherwise 
indicated. 

New  Mexico  Principal  Meridian 

Soil  moisture  station   installed  on  or   in  vicinity  of  snow  course. 
Unsurveyed 

storage  gage  installed  on  or   in  vicinity  of  snow  course. 
Aerial  Snow  depth  gage 
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ARIZONA  WATER  SUPPLY  OUTLOOK 


MARCH  1,  1964 
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*  The  Surface  Water  Supply  Outlook  varies  from  fair  to  poor  in  * 

*  the  major  irrigated  areas  in  Arizona.     Streamflow  is  forecast  * 

*  to  be  between  20-507o  of  average.     Reservoir  storage  is  near  * 

*  normal  on  the  Salt  River  Project,  but  very  low  elsewhere  with  * 

*  minor  exceptions.  * 
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SNOW  COVER:     Snow  fall  during  the  past  two  weeks  was  again  below  normal. 

Slight  increases  of  less  than  1"  of  water  were  measured  at   the  9000'   le^^el  in 
the  White  Mountains,  and  in  the  Heber  Rim  country.     At  the  lower  elevations, 
what  little  snow  fell  melted.     Only  one  snow  course  on  the  Verde  Watershed 
showed  a  slight  increase  since  February  15.     This  is  by  far  the  driest  area 
with  only  14%  of  average  being  measured  on  March  1,     Snow  cover  is  somewhat 
better  on  the  Salt,  Gila,  and  Little  Colorado  Watersheds  amounting  to  337o, 
307o  and  397o  of  average  respectively. 

A  storm  is  presently  in  progress.     Ten  inches  of  snow  containing  .76"  of 
water  has  fallen  at  Flagstaff.     Other  stations  are  generally  reporting 
2"-8"  of  snow  containing  about  1/2"  of  water.     The  storm  is  accompanied  by 
cold  temperatures  resulting  in  a  snow  line  as  low  as  2000'.     Tucson  re- 
ported 5"  of  snow  on  the  ground  this  morning  (March  3) . 

RESERVOIR  STORAGE:     Storage  in  the  Salt  River  Project  Reservoirs  is  average 
for  this  date.     A  steady  decline  may  be  expected  in  the  future,  however, 
since  outflow  will  exceed  inflow.     During  February,  storage  in  the  Salt 
River  Project  Reservoirs  declined  26,000  Acre  Feet.     Conditions  are  worse 
in  San  Carlos  Reservoir  and  Lake  Pleasant  where  present  storage  is  about 
607o  of  average.     Only  Lyman  Reservoir  and  Watson  Lake  contain  above  normal 
storage. 

SOIL  MOISTURE:     Mountain  soils  generally  contain  good  moisture.  Bright 
sunny  days  accompanied  by  several  windy  days  is  drying  the  surface  of  the 
soil.     This  is  especially  true  at  the  lower  elevations.     Surface  soils  con- 
tinue to  be  frozen  at  higher  elevations. 

PRECIPITATION:     Below  normal  precipitation  continued  in  February  for  the 
third  consecutive  month.     The  lowest  precipitation  occurred  on  the  Verde 
Watershed  where  less  than  107,  of  normal  was  received. 

STREAMFLOW  AND  WATER  SUPPLY:     February  runoff  on  the  Salt  and  Verde  Rivers 
amounted  to  only  23,000  Acre  Feet;  one-third  of  the  1943-57  average. 
Better  runoff  was  received  on  the  Gila  River  where  two-thirds  of  average 
was  recorded. 
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In  spite  of  the  recent  storm,  streamflow  forecasts  have  again  been 
lowered  on  the  Verde,  Tonto,  and  Salt  Rivers.     They  are  forecast  to  flow 
about  one-quarter  of  average.     Watershed  conditions  on  the  Gila  Drainage 
remain  unchanged,  and  forecasts  have  not  been  materially  changed. 
Runoff  should  be  about  50%  of  average  there.     The  streamflow  forecast  on 
the  Gila  River  near  Solomon  for  the  month  of  March  is  11,000  Acre  Feet, 
but  should  be  at  least  6000  Acre  Feet  even  if  watershed  conditions  get 
worse. 


Surface  Water  Supplies  on  the  Salt  River  Project  will  be  about  807o  of 
average  for  this  irrigation  season.     This  is  based  on  what  is  now  in 
storage,  the  spring  runoff  forecast,  and  the  normal  summer  runoff. 

Most  areas  of  Arizona  that  depend  on  surface  runoff  will  be  somewhat 
short  of  water  this  year.     Only  St.  Johns  and  Chino  Valley  have  above 
average  water  supplies.     Heavy  supplemental  pumping  will  be  required  on 
the  Salt  River  Project,  the  San  Carlos  Project,  and  in  the  Upper  Gila 
Valley.     Careful  water  management  by  farmers  will  aid  greatly  to  hold 
pumping  to  a  minimum. 
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STREAM  FLOW  FORECASTS  -  MARCH  1,  1964 


The  following  summarized  runoff  forecasts  are  based  principally  on  mountain 
snow  cover  and  on  the  assumption  that  precipitation  and  temperature  will  be 
near  average  from  the  present  time  to  the  end  of  the  forecast  period. 
Appreciable  deviations  from  normal  of  temperature  and/or  precipitation  will 
correspondingly  modify  these  forecasts. 


SEASONAL  STREAM  FLOW  IN  THOUSANDS  OF  ACRE  FEET 


SUB -WATERSHED,  STREAM 
and  STATION 

Forecast 
Runoff 

Percent 
15-Year 

Measured  Runoff 

1943-57 

1964 

Average 

1963 

1962 

1961 

Average 

Salt  River  at  Intake 

54 

27 

120.2 

417.0 

65.1 

200.4 

Tonto  River  above  Roosevelt 

6 

24 

4.9 

37.6 

4,8 

25.0 

Verde  River  above  Horseshoe 

29 

23 

29.8 

134.6 

46.3 

124.9 

Gila  River  nr.  Virden 

14 

51 

25.6 

62.7 

12.9 

27.6 

Gila  River  near  Solomon 

26 

50 

50.1 

124.0 

17.7 

52.3 

Frisco  River  at  Clifton 

13 

51 

24.4 

59,1 

10.5 

25.3 

Little  Colorado  River  above 
Lyman  Dam  (MARCH -JUNE,  Incl.) 

12 

21 

1.9 

24.5 

1.0 

5.6 

Gila  River  near  Solomon 
(Month  of  March) 

11 

42 

22. 1 

36.8 

6.7 

26.3 

Gila  River  near  Solomon  is  forecast  to  remain  above  100  cfs  until  April  7. 

The  Granite  Creek  runoff  forecast  has  been  reduced.  Unless  unusual  storms 
occur  during  March  and  April,  Watson  Lake  will  lack  about  600  Acre  Feet  of 
reaching  capacity. 
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STATUS  OF  ARIZONA  RESERVOIR  STORAGE  -  ABOUT  MARCH  1,  1964 


SUB- 

USABLE 

USABLE  STORAGE  - 

1000s  ACRE 

FEET 

WATERSHED 

and/or 
STREAM 

RESERVOIR 

CAPACITY 

lOOOs 
AC.  FT. 

1964 

1963 

1962 

15-Year 
Average 
1943-57 

GILA  RIVER 

SUB -WATERSHED 

Agua  Fria 

Lake  Pleasant 

163.8 

16.0 

2.8 

14.8 

24.9 

Granite 

Watson  Lake 

4.7 

3.9 

0.7 

_  . 

m  mm 

Gila 

San  Carlos 

1,206.0 

62.8 

132.2 

169.0 

102.2 

Verde 

Bartlett 

179.5 

17.9 

20.8 

99.5 

54.4 

Verde 

Horseshoe 

142.8 

1.5 

1.4 

33.7 

16.8 

Salt 

Roosevelt 

1,382.0 

420.3 

708.9 

689.8 

432.8 

dai  L 

Apacne 

239.6 

231.7 

1  D 

Salt 

Canyon 

58.0 

55.2 

53.4 

53.3 

42.4 

Salt 

Saguaro 

70.0 

65.0 

66.5 

66.7 

38.5 

LOWER  COLORADO 

RIVER  SUB -WATERSHED 

Colorado 

Lake  Havasu 

619.4 

536,4 

518.6 

532.6 

559.2 

Colorado 

Lake  Mohave 

1,810.0 

1,674.1 

1,699.0 

1  7510 

1  467  0* 

Colorado 

Lake  Mead 

27,207.0 

15,090.0 

22,496.0 

18,246.0 

16,929.0 

Little  Colo. 

Lyman 

30.6 

10.5 

13.5 

3.6 

6.3 

Little  Colo. 

Show  Low  Lake 

5.1 

0.8 

1.7 

5.1 

*  Average  is  for  less  than  15  years  of  record  in  the  1943-57  period. 


WATER  SUPPLY  INVENTORY 


SALT  RIVER  VALLEY  SYSTEM 


MARCH  I,  1964 


3,000,000 


2,500,000 


Ft. 


2,000,000 


1,500,000 


AVERAGE  SUPPLY  ON  MARCH  1 


1,000,000 


Average  Suiraner 
Runoff 

Average  Spring 
Runoff 


500.000 


Average  Storage 
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/////// 
/////// 
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Mill  II I 


ANTICIPATED  1964  SUPPLY 


mil  II 
mil  II 

mm  I 
mil  II 
mm  I 
nil  III 
mm  I 
I  nil  1 1 
\iiiim 


Average  Summer 
Runoff 

Forecast  Runoff 
(March --May) 


Present  Storage 


*  Based  on  present  Storage  +  Forecast  Spring  runoff  +  Average  Summer  runoff. 


RELATIVE  SNOW  WATER  ACCUMULATION 

ARIZONA 

MARCH  1,  1964 
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Th.is  graph  represents  the  average  snow  water  content  on 
eleven  selected  snow  courses  on  Arizona  Sub-Water  sheds . 


ARIZONA  SNOW  SURVEYS   -  ABOUT  MARCH  1,  1964 


SNOW  COVER  MEASUREMENTS 


1 

1964 

PAST  RECORD 

SUB -WATERSHED 

Date 

Snow 

Water 

Water  Content  (Inches) 

and 

of 

Depth 

Content 

1943-57 

•SNOW  COURSE 

No. 

Elev.  Survey 

(In.) 

(In.) 

1963      1962  Average 

GILA  RIVER 


Bear  Wallow 

lOTl 

8100 

2/28 

2 

0  3 

2.  9 

13.0 

2.4 

Beaver  Head 

9S6 

8000 

2/29 

2 

0.4 

0.7 

5.8 

2.3 

Coronado  Trail 

9S7 

8000 

2/28 

2 

0.4 

0.5 

3.1 

2.3 

Frisco  Divide 

8S1-M 

8000 

2/28 

3 

0.8 

0.3 

2.3 

1.7 

.  I'll/ 
Hummingbird  jv 

8S9-A 

10550 

3/1 

42 

6.7 

-  —  — 

—  —  — 

—  —  — 

Ice  King 

8S6 

8020 

2/28 

13 

3.4 

7.2 

11.3 

—  —  — 

Inman 

7S2 

7800 

2/28 

0 

0.0 

T 

T 

0.4 

Mogollon 

8S2 

7000 

2/28 

2 

1.1 

2.9 

5.1 

1.4 

Nutrioso 

9S4 

8500 

2/28 

4 

0.7 

0.4 

2.1 

1.  7 

Redstone  Trail 

8S7 

8600 

2/28 

12 

2.2 

7.3 

17.8 

—  —  — 

Rose  Canyon 

10T2 

7300 

2/28 

0 

0.0 

0.9 

8.4 

0.8 

** 

Silver  Creek  Div. 

8S8 

9000 

2/28 

20 

3.8 

—  — 



—  - 

State  Line 

9S8 

8000 

2/28 

4 

0.6 

0.2 

2.5 

2. 1 

Whitewater  ±1 

8S10-A 

10750 

3/1 

24 

6.0 

-  -  - 





SALT  RIVER 

Baldy  * 

9S1 

9125 

2/26 

18 

2.8 

5.0 

15.0 

7.4 

** 

Beaver  Head 

9S6 

8000 

2/29 

2 

0.4 

0.7 

5.8 

2.3 

Canyon  Creek  #2 

10R7-M 

7500 

2/26 

14 

2.4 

0.0 

6.8 

Coronado  Trail 

9S7 

8000 

2/28 

2 

0.4 

0.5 

3.1 

2.3 

Forest  Dale 

10R6 

6430 

2/28 

T 

T 

0.0 

1.7 

1.0 

Ft.  Apache  * 

9R5 

9160 

2/26 

18 

3.  1 

5.9 

15.4 

8.0 

-k-k 

Gentry 

10R5 

7600 

2/26 

11 

2.4 

0.0 

5.7 

4.2 

•k-k 

Hannagan  Meadows 

9S11 

9090 

2/29 

19 

4.0 

Heber 

10R4 

7600 

2/26 

13 

2.2 

0.0 

6.8 

4.3 

Maverick  Fork 

9S2 

9050 

2/26 

21 

3.4 

6.0 

18.4 

9.0 

** 

McNary 

9R2-M 

7200 

2/28 

T 

T 

0.0 

4.7 

2.4 

Milk  Ranch 

9R1 

7000 

2/28 

0 

0.0 

0.0 

2.5 

0.9 

Nutrioso  * 

9S4 

8500 

2/28 

4 

0.7 

0.4 

2.1 

1.7 

Pacheta 

9S5 

7800 

2/28 

0 

0.0 

1.4 

8.0 

2.6 

Workman  Creek 

lOSl 

6900 

2/26 

10 

3. 1 

2.5 

12.6 

3.4 

*  On  Adjacent  Drainage 
**  1943-57  Adjusted  Average 

— Aerial  observation:     Water  contents  estimated. 
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ARIZONA  SNOW  SURVEYS  -  ABOUT  MARCH  1,  1964 


SNOW  COVER  MEASUREMNTS 


1964  PAST  RECORD 


SUB -WATERSHED 

Date 

Snow 

Water 

Wat  er 

Content 

(Inches) 

and 

of 

Depth 

Content 

1943-57 

SNOW  COURSE 

No 

E  lev . 

Survey 

(In. ) 

(In. ) 

1963 

1962 

Averaee 

VERDE  RIVER 

CflTTlD  Wood 

12R1 

5  700 

2/28 

0 

0.0 

0  0 

1  7 

X  •  / 

0  8  ** 

vy  •  <^ 

Cfi«;ner  Park 

11R2 

-M 

6930 

2/25 

0 

0 . 0 

T 

X 

8  1 

Chal  pndei" 

12P1 

-M 

7100 

2/2B> 

5 

1  0 

X  «  w 

0  0 

Vy  •  vy 

6  4 

2  8** 

CoDoet'  Basin  Div 

12R6 

6720 

2/28 

0 

0.0 

0  0 

Fort  Vallev 

11P2 

X  xx  ^ 

7  350 

^  1   Lm  J 

0 

0  0 

0  0 

vy  »  vy 

6  0 

2  ** 

Q      c\f>  ^    dpn  vn  n 

V7  O  U  vJ  C  O  \-fCLLiy\JLL 

1  2R4 

7600 

0  6 

1  0  6 

IIRS 

7630 

2/29 

0 

0  0 

0  3 

Ttoti  SnTino'<?  ^ 

12R2 

6200 

2/29 

0 

0  0 

0  0 

1  7 

0  9** 

Ml  Ti cii  Q   Mni  1  n      1  n 

1  2R'^ 

71  00 

0 

0  0 

0  0 

1  9 

1    2  ** 

Mormon  Lake  * 

11R4 

7350 

2/25 

6 

1.7 

0.5 

8.3 

4.5  ** 

Mormon  Mountain 

11R3 

-M 

7500 

1/15 

5 

1.3 

1.3 

12.3 

6.5  ** 

Munds  Park 

llRl 

-M 

i  1 

2/25 

0 

0  0 

vy  •  Vy 

0  0 

4  4 

2  A  ** 

Newman  Park 

11P5 

-M 

6750 

2/25 

0 

0.0 

0  0 

Vy  •  Vy 

Snow  Bowl 

11P4 

1  0260 

2/26 

12 

X  ^ 

2  3 

0  0 

1  7  1 

White  Spar 

12R5 

6000 

2/28 

0 

0  0 

vy  •  vy 

0  0 

BILL  WILLIAMS  RIVER 

Camp  Wood  * 

12R1 

R  700 

iiid> 

0 

0.0 

0  0 

1  7 

JL  .  / 

0  8  ** 

Copper  Basin  Div. 

12R6 

2/28 

0 

0.0 

0.0 

Iron  Springs 

12R2 

6200 

2/29 

0 

0.0 

0.0 

1.7 

0  9** 

vy  • 

Willow  Ranch 

13P1 

5000 

2/28 

0 

0.0 

0.0 

T 

0.4  ** 

LOWER  COLORADO  RIVER 

Bright  Angel 

12N1 

No  Survey 

No  Survey  9.5 

Q   A  ** 

Chalender  * 

12P1 

-M 

71  00 

2/28 

5 

1.0 

0.0 

6.4 

2  8** 

Fort  Valley 

11P2 

7  "^SO 

1/19 

0 

0.0 

0.0 

6.0 

2  ** 

Grand  Canyon 

llPl 

7  SOO 

1/lS 

0 

0.0 

0.0 

3.7 

2   0  ** 

LITTLE  COLORADO  RIVER 

Baldy 

9S1 

Ql  9S 

2/26 

18 

2.8 

5.0 

15.0 

7  A  ** 

Canyon  Creek  #2 

10R7 

-M 

7S00 

2/26 

14 

2.4 

0.0 

6.8 

Forest  Dale 

10R6 

2/28 

T 

T 

0.0 

1.7 

1  0 

Ft.  Apache 

9R5 

Ql  fiO 

2/26 

18 

3.1 

5.9 

15.4 

8  0  ** 

O  •  Vy 

Fort  Valley 

11P2 

7  '^SO 

2/29 

0 

0.0 

0.0 

6.0 

2  ** 

Gentry 

10R5 

7Aon 

2/26 

11 

2.4 

0.0 

5.7 

A    9  ** 

Happy  Jack  * 

11R5 

7^1 '^0 

2/29 

0 

0.0 

0.3 

9.3 

Heber 

10R4 

7A00 

1/16 

13 

2.2 

0.0 

6.8 

A    1  ** 

McNary 

9R2 

-M 

7200 

2/28 

T 

T 

0.0 

4.7 

2.4 

Mormon  Lake 

11R4 

7350 

2/25 

6 

1.7 

0.5 

8.3 

4.5  ** 

Mormon  Mountain 

11R3 

-M 

7500 

2/25 

5 

1.3 

1.3 

12.3 

6.5  ** 

Nutrioso 

9S4 

8500 

2/28 

4 

0.7 

0.4 

2.1 

1.7 

Snow  Bowl 

11P4 

10260 

1/16 

12 

2.3 

0.0 

17.1 

*  On  Adjacent  Drainage 
1943-57  Adjusted  Average 

DELAYED  REPORT  RECEIVED  SINCE  LAST  BULLETIN  -  FEBRUARY  15,  1964: 
Happy  Jack  11R5  7630      2/18  0  0.0 


I 

1 


ARIZONA  SOIL  MOISTURE  -  ABOUT    MARCH  1,  1964 


Drainage  Basin  \J                    Soil  Profile                Soil  Moisture  Content 

and  Station                    in  Inches  in  Inches --about    MAR.  1 

Station  Number  Elev.     Depth      Cap.  Date    1964  1963  1962  Avg. 

GILA  RIVER 

Frisco  Divide  8S1-M  8000         48  13.3  2/28      5.6  11.6  12.5  12.0 

SALT  RIVER 

Black  River  Divide  9S10-*  9100         48  16.8  2/26     10. 7^^^  11.6  12.4  11.0 

Canyon  Creek  #2  10R7-M  7500         48  18.3  2/26     13.0  13.2  13.3  13.1 

Corduroy  Creek  10R8-*  6000         48  16.0  2/25      6.7  10.5  11.7  9.0 

McNary  9R2-M  7200         48  16.3  2/25      6.9  11.2  8.3  9.2 

VERDE  RIVER 

Casner  Park  11R2-M  6930         48  19.1  2/25      9.4^'^  18.0  13.8  13.3 

Mormon  Mountain  11R3-M  7500         48  16.1  2/25      8.9^^  14.1  11.6  10.2 


*  -  Soil  Moisture  Station  only 

M  -  Snow  Course  and  Soil  Moisture  Station 

#  -  First  foot  estimated  --  ground  frozen. 

CORRECTION  -  LAST  BULLETIN  FEBRUARY  15,  1964: 


McNary 


9R2-M      7200        48      16.3      2/12  6.9 


LIST  OF  SNOW  SURVEYORS 


SNOW  COURSE 

Baldy   

Bear  Wallow   

Beaver  Head   

Bright  Angel   

Camp  Wood   

Canyon  Creek  #2   

Casner  Park   

Chalender   

Copper  Basin  Divide 

Coronado  Trail   

Forest  Dale   

Ft.  Apache   

Fort  Valley   

Frisco  Divide   

Gaddes  Canyon   

Gentry   

Grand  Canyon   

Hannagan  Meadows  — 

Happy  Jack   

Heber   

Hummingbird   

Ice  King   

Inman   

Iron  Springs   

Maverick  Fork   

McNary   

Milk  Ranch  

Mingus  Mountain   

Mogollon    — 

Mormon  Lake   

Mormon  Mountain   

Munds  Park-- •   

Newman  Park  --- 

Nutrioso   

Pacheta  

Redstone  Trail   

Rose  Canyon   

Silver  Creek  Divide 

Snow  Bowl   

State  Line   

White  Spar*!.  

Whitewater   

Willow  Ranch   

Workman  Creek   


SURVEYOR 

SCS  and  SRVWUA 

Forest  Service  -  Allan  Hinds 

N.   A.  Josh 

National  Park  Service  -  Vern  Ruesch 

Lyn  Pehl 

SCS  and  SRVWUA 

SCS  and  SRVWUA 

Forest  Service  -  Mel  Richards 
SCS  -  Bill  Gray 

Forest  Service  -  R.P.  Julander  &  W. L.  Sanders 
Fort  Apache  Reservation  -  Boyer  &  Endfield 
SCS  and  SRVWUA 

Rocky  Mountain  For^»st  &  Range  Experiment  Station 
Forest  Service  -  Joe  Clayton 
SCS  -  Bill  Gray 
SCS  and  SRVIn^'A 

National  Park  Service  -  Paul  Mathis 

N.  A.  Josh 

Emil  0.  Ryberg 

SCS  and  SRVWUA 

Ray  Freeman 

James  R.  Wray 

C.  H.  McCauley 

Ernest  Saxby 

SCS  and  SRVWUA 

Fort  Apache  Reservation  -  Boyer  &  Endfield 
Fort  Apache  Reservation  -  Boyer  &  Endfield 
SCS  -  Bill  Gray 
James  R.  Wray 
SCS  and  SRVWUA 
SCS  and  SRVWUA 
SCS  and  SRVWA 
SCS  and  SRVIVUA 

Forest  Service  -  R.P.  Julander  &  W.  L.  Sanders 
Foch  Phillips 
James  R.  Wray 

Forest  Service  -  Allan  Hinds 
James  R.  Wray 

Forest  Servic'S  -  Jay  Shoemaker 
Forest  Service  -  Joe  Clayton 
SCS  -  Bill  Gray 
Ray  Freeman 
Tiny  Miller 

Rocky  Mountain  Forest  &  Range  Experiment  Station 


The  Following  Organizations  Cooperate 

in  the  Arizona  Snow  Survey  Work 


FEDERAL 

Department  of  Agriculture 

Soil   Conservation  Service 

Forest  Service 

Apache  Forest 
Coconino  Forest 
Corona  do  Forest 
Gila  Forest 
Ka  i  bob  Forest 
Prescott  Forest 

Rocky  Mountain  Forest  and  Range  Experiment  Station 
Tonto  Forest 


Department  of  Commerce 
Weather  Bureau 

Arizona  Section 

Department  of  Interior 

Bureau  of  Reclamation 
Region  III 

Geological  Survey 

Arizona  District 

Bureau  of  Indian  Affairs 

Fort  Apache  Reservation 

San   Carlos  Irrigation  Project 

National   Park  Service 

Grand  Canyon   NJational  Park 

Gila  Water  Commissioner 
Safford,  Arizona 

STATE 

Arizona    Agricultural    Experiment  Station 

IRRIGATION  PROJECTS 

Salt  River  Valley  Water  Users'  Association 
Phoenix,  Arizona 

San  Carlos   Irrigation  and   Drainage  District 
Coolidge,  Arizona 

PRIVATE 

Southwest   Forest   Industries,  Inc. 
McNary,  Arizona 


Other  organizations  and  individuals 
motion  for  the  snow  survey  reports, 
gratefully  acknowledged. 


furnish  valuable  infor- 
Their  cooperation  is 


WATER  SUPPLY  OUTLOOK 


and 

FEDERAL  -  STATE  -  PRIVATE  COOPERATIVE  SNOW  SURVEYS 

for 
ARIZONA 


UNITED  STATES  DEPARTMENT  of  AGRICULTURE-SOIL  CONSERVATION  SERVICE, 

SALT  RIVER  VALLEY  WATER  USERS  ASSOCIATION 

and 

ARIZONA  AGRICULTURAL  EXPERIMENT  STATION 


Data  included  in  this  report  were  obtained 
named  above  in  cooperation  with  the  Federal 
vate  organizations  listed  on  the  last  page 


by  the  agencies 
,  State  and  pri- 
of  this  report. 


IIIIIIIIIIIIIIAS  OFIIIIIIIIIIIIII 

MAR.  15, 1964 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 


To  Recipients  of  Water  Supply  Outlook  Reports: 

The  climate  of  the  cultivated  and  populated  areas  of  the  West  is  characterized  by  relatively  dry  summer 
months.  Such  precipitation  as  occurs  falls  mostly  in  the  winter  and  early  spring  months  when  it  is  of  little 
immediate  benefit  to  growing  crops.  Most  of  this  precipitation  falls  as  mountain  snow  which  stays  on  the  ground 
for  months,  melting  later  to  sustain  streamflow  during  the  period  of  greatest  demand  during  late  spring  and 
summer.  Thus,  nature  provides  in  mountain  snow  an  imposing  water  storage  facility. 

The  amount  of  water  stored  in  mountain  snow  varies  from  place  to  place  as  well  as  from  year  to  year  and 
accordingly,  so  does  the  runoff  of  the  streams.  The  best  seasonal  management  of  variable  western  water  supplies 
results  from  advance  estimates  of  the  streamflow. 

A  snow  survey  consists  of  a  series  of  about  ten  samples  taken  with  specially  designed  snow  sampling  equipment 
along  a  permanently  marked  line,  up  to  1000  feet  in  length,  called  a  snow  course.  The  use  of  snow  sampling 
equipment  provides  snow  depth  and  water  equivalent  values  for  each  sampling  point.  The  average  of  these  values  is 
reported  as  the  snow  survey  measurement  for  a  snow  course. 

Snow  surveys  are  made  monthly  or  semi-monthly  beginning  in  January  or  February  and  continue  through  the  snow 
season  until  April,  May  or  June.  Currently  more  than  1400  western  snow  courses  are  measured  each  year.  These 
measurements  furnish  the  key  data  for  water  supply  forecasts. 

Streamflow  forecasts  are  obtained  by  a  comparison  of  total  or  maximum  snow  accumulation,  as  measured  by  snow 
water  equivalent,  to  the  subsequent  spring  and  summer  or  snowmelt  season  runoff  over  a  period  of  years.  The  snow 
water  equivalent  measured  in  selected  snow  courses  provides  most  of  the  index  to  the  streamflow  forecast  for  the 
following  season.  More  accurate  forecasts  are  usually  obtained  when  other  factors  such  as  soil  moisture,  base 
flow  and  spring  precipitation  are  considered  and  included  in  the  forecast  procedure.  Early  season  forecasts 
assume  average  climatic  conditions  through  the  snowmelt  season. 

Listed  below  are  the  Federal-State-Private  Cooperative  Snow  Survey  and  Water  Supply  Forecast  reports  available 
for  the  West  which  contain  detailed  information  on  snow  survey  measurements,  streamflow  forecasts,  reservoir 
storage,  soil  moisture  and  other  guide  data  to  water  management  and  conservation  decisions.  Soil  Conservation 
Service  Reports  may  be  secured  from  Water  Supply  Forecasting  Unit,  Soil  Conservation  Service,  P.O.  Box  2807, 
Portland,  Oregon  97208  . 


REPORTS 
RIVER  BASINS 
WESTERN    UNITED  STATES. 

BASIC  DATA  Summary  

STATES 
Alaska  


AR  1  ZON  a  . 


Colorado  and  New  Mexico. 


Idaho. 


MON  T A  N  A  , 

Nevada  


Oregon. 


UTAH   

Wash i ngton. 
Wyoming  


PUBLISHED  BY  SOIL 

ISSUED 

Monthly   (Feb. -may)  

OCTOBER  1  

_  MONTHLY  (Mar. -May)  


CONSERVATION  SERVICE 

LOCATION  COOPERATING  WITH 


Portland.  Oregon. 
Portland,  Oregon. 

.  Palmer .  Alaska _ 


All  Cooperators 
All  cooperators 

_  Alaska  S.C.D. 


Semi -monthly  

(JAN  .  1  5   -    APR.  1  ) 

Monthly  (Feb.  -May)- 


Phoen I  X .  Ar I  zona . 


Salt  r.  Valley  Water  users  Assoc. 
Ariz.  Agr .  Exp.  station 


Fort  Collins.  Colorado  Colo.  State  Un i vers  i  ty 

Colo,  state  Engineer 
N.  Mex.  state  Engineer 


monthly   (Jan. -June)       Boise.  Idaho 

Monthly  ( Jan . - Jun  e  ) 
Monthly  (Jan.-May)_ 


Bozeman,  Montana, 
Reno  ,  Nevada  


Monthly  (Jan. -June)       Portland.  Oregon 


monthly  (Jan. .June). 
MONTHLY  (  Fe  B  .  -  June  ). 
MONTHLY  (Feb. -June)  


Salt  Lake  City.  Utah 
Spokane.  Washington— 
Casper.  Wyoming  


Idaho  State  Reclamation  Engineer 

Mont.  Agr.  Exp.  Station 

Nevada  Dept.  of  Conservation  and 
Natural  Resources  - 
Division  of  water  Resources 

Oreg.  state  University 

Oregon  state  Engineer 

Utah  State  Engineer 

WN.  State  Dept.  of  Conservation 

Wyoming  State  Engineer 


PUBLISHED  BY  OTHER  AGENCIES 

REPORTS  ISSUED  AGENCY 

British  Columbia.  Monthly   (Feb. -June)   Water   resources   Service,    Dept.    of  lands, 

Forest  and  wate r  r e s ou r ce s  ,  Parliament  bldg., 
victoria,   B.C.,  Canada 

California  Monthly   (Feb. -May)   calif,   dept.   of  water  resources,   P.O.   Box  388, 

Sacramento ,  Calif. 


USDA  SCS  PORTLAND    OREG  190 


WATER  SUPPLY  OUTLOOK 

and 

FEDERAL  -  STATE  -  PRIVATE  COOPERATIVE  SNOW  SURVEYS 

for 
ARIZONA 

(Salt,  Verde,  Gila  and  Part  of  Lower  Colorado  River  Basin) 


Report  prepared  by 


RICHARD  "W  .     ENZ...SNOW    SURVEY  SUPERVISOR 
SOIL    CONSERVATION  SERVICE 
ROOM    6029    FEDERAL  BUILDING 
P  HOEN  !  X  ,    AR  I  ZONA  85025 


Issued  by 


ROBERT  V.   BOYLE  VICTOR  I.  CORBELL 

STATE    CONSERVATIONIST  PRESIDENT 
SOIL    CONSERVATION    SERVICE  SALT    RIVER    VALLEY    WATER    USERS  ASSOCIATION 
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ARIZOINA 
COOPERATIVE  SNOW  SURVEYS 

Snow  Courses  and  Sub- Watersheds 

JANUARY  1964 


25 


25 

SCALE  IN  MILES 


50 


75 


L-.  S.  DEPARTMENT  OF  AGRICULTURE     SOIL  CONSERVATION  SERVICE  u 


SDA  SCS  PORTLAND    OREG    I960  M-2690 


7-n-iQq?n- 


INDEX  to  SNOW  COURSES  and  SOIL  MOISTURE  STATIONS 


NUMBER  -iHi-  NAME 

SEC 

TWP 

R  G  E  ^KH{■ 

FLFVATiniSI 

I—  U.  i~  V  r\    1    1  I*! 

P  1  \/  P  D      □  A  C   1  Kl 
rtlVtK  bAbllN 

9S1 

Baldy  (p) 

28 

7N 

27E 

9125 

Salt-Little  Colorado 

lOTl 

Bear  Wallow 

6 

12S 

16E 

8100 

Gila 

9S6 

Beaver  Head 

■ij 

3Ui!> 

oOUO 

Salt-San  Francisco 

9S10-* 

Black  River  Divide 

IS. 

Am 

DIM 

9100 

Salt-Little  Colorado 

12N1 

Bright  Angel 

34 

33N 

3E 

8l^00 

Lower  Colorado 

12R1 

Camp  Wood 

3 

16N 

6W 

5700 

Verde-Bill  Williams 

10R7-M 

Canyon  Creek  #2 

lo 

UN 

15E 

7500 

Salt-Little  Colorado 

11R2-M 

Casner  Park 

19 

18  N 

8E 

6930 

Verde 

12P1-M 

Chalender 

27 

3E 

7100 

Verde 

12  R6 

Copper  Basin  Divide (p 

)  23 

13N 

3W 

6720 

Verde-Bill  Williams 

10R8-« 

Corduroy  Creek  Lat.3A°07 

N. 

Long.ll0°08 

W.  §  6000 

Salt 

9S7 

Coronado  Trail 

26 

5N 

30E 

8000 

Salt-San  Francisco 

10  R6 

Forest  Dale 

2 

9N 

21E 

64.30 

balt-Little  Colorado 

11P2 

Fort  Valley  (p) 

22 

At? 
OIL 

/35U 

Verde-Little  Colorado 

9R5 

Ft .  Apache 

lo 

VI  bU 

oalt-Little  Colorado 

8S1-M 

Frisco  Divide 

31 

68 

20W**-'*^ 

8000 

San  Francisco-Gila 

12R^ 

Gaddes  Canyon 

11 

15N 

2E 

7600 

Verde-Agua  Fria 

10  R5 

Gentry 

36 

IXN 

Ipb 

/DUU 

oait 

llPl 

Grand  Canyon 

21 

THAT 

ncr\r\ 
fOUU 

Lower  Colorado 

9S11 

Hannagan  Meadows  (p) 

19 

3N 

oa±L 

11 R5 

Happy  Jack 

30 

17  N 

9E 

7630 

Verde 

Heber  (p) 

IIN 

15E- 

7600 

Salt-Little  Colorado 

8S9-A 

Hummingbird 

19 

TIC 

lib 

10, 

San  Francisco-Gila 

8S6 

Ice  King 

6 

lie 
llo 

~\  Ql  T->;- -Jt- J*- j(. 

oU^cU 

San  Francisco-Gila 

7S2 

Inman 

6 

llo 

/oUU 

iji±a 

12R2 

Iron  Springs 

22 

UN 

3W 

6200 

Verde-Bill  Williams 

9S2 

Maverick  Fork  (p) 

13 

6N 

27E 

9050 

Salt 

9R2-M 

McNary 

1^ 

O  N 

<£  JCj 

1  <cUU 

oait.- JL.1  ox.j-e  t>oioracio 

9R1 

Milk  Ranch 

28 

O  W 

/  JUU 

08.XX 

12  R3 

Mingus  Mountain 

3 

lt)J>J 

/lUU 

Verde-Agua  Fria 

8S2 

Mogollon 

2 

lis 

7000 

San  Francisco-Gila 

11 RZ^ 

Mormon  Lake 

13 

18  N 

8E 

7350 

Verde-Little  Colorado 

11R3-M 

Mormon  Mountain  (p) 

U 

loN 

ot 

7500 

Verde 

llRl-M 

Munds  Park 

7 

18  N 

7E 

6500 

Verde 

11P5-M 

Newman  Park 

25 

19N 

6E 

bl'j>0 

Verde 

9SU 

Nutrioso 

23 

6N 

30E 

8500 

San  Francisco-Little  Colorado 

9S5 

Pacheta  At 

Town  of 

Maverick ,  Ariz . 

§7800 

Salt 

8S7 

Redstone  Trail 

5 

lis 

18W-"-*«* 

obUU 

San  Francisco-Gila 

10T2 

Rose  Canyon 

15 

12S 

16E 

7300 

Gila 

8S8 

Silver  Creek  Divide 

lis 

18W---»*» 

VUUU 

San  Francisco 

11?^ 

Snow  Bowl  (p) 

■36 

23N 

6E 

10,260 

Verde 

9S8 

State  Line 

6 

6S 

21W«-*"^- 

8000 

Gila-San  Francisco 

12  R5 

White  Spar 

19 

13N 

2W 

DUUU 

Verde 

8S1X)-A 

Whitewater 

19 

lis 

17E 

10,750 

Gila 

13P1 

Willow  Ranch 

16 

21N 

IIW 

5000 

Bill  Williams 

lOSl 

Workman  Creek 

33 

6N 

UE 

6900 

Salt 

Soil  moisture  Station  only 

Number  indicates  location  of  snow  course  within  coordinate  rectangle. 
Thus  9N 1   is  Course  #1   1 n  ' coord  1 nate  rectangle  9N. 

All   in  Gila  and  Salt  River  Base  and  Meridian  except  where  otherwise 
indicated. 

WW-;-  New  Mexico  Principal  Meridian 

M     Soil  moisture  Station  installed  on  or  in  vicinity  of  snow  course. 
§  Unsurveyed 

Storage  gage  installed  on  or   in  vicinity  of  snow  course. 
A      Aerial  Snow  depth  gage 


ARIZONA  WATER  SUPPLY  OUTLOOK 


MARCH  15,  1964 

*************************** 

Streamflow  forecasts  vary  from  one-fifth  to  one-half  of  average.  * 

Surface  water  supplies  will  be  below  average  but  adequate  in  most  * 

cases.    Many  projects  will  have  to  rely  heavily  on  pump  water.  * 

* 

************************* 

SNOW  COVER:     The  best  storms  of  the  winter  occurred  during  the  last  two  weeks. 
Better  than  average  increases  of  snow  pack  were  measured  at  the  higher  eleva- 
tions.   Many  intermediate  elevations  also  showed  good  increases.     The  snow 
pack  is  now  377o,  667o,  and  407o  of  average,  respectively,  on  the  Verde,  Salt, 
and  Gila  Watersheds.     The  best  snow  conditions  are  in  the  Rim  country  south 
of  Heber  where  slightly  above  average  snow  was  measured. 

Hummingbird  and  Whitewater  aerial  markers  were  measured  on  the  ground  by  con- 
ventional means  this  time,  to  determine  accurately  the  water  content  of  the 
snow  pack.     Although  this  is  a  new  snow  course  and  has  no  previous  record,  we 
believe  the  snow  pack  to  be  about  607.  of  normal. 

RESERVOIR  STORAGE;     Storage  in  the  Reservoirs  serving  central  Arizona  continues 
to  decline.     The  Salt  River  Project  Reservoirs  now  contain  947,  of  average  and 
387o  of  capacity.     San  Carlos  Reservoir  is  down  to  557.  of  average  and  57.  of 
capacity.     Lyman  Reservoir  in  Apache  county,  however,  contains  1677.  of  average 
and  continues  to  rise.     Watson  Lake  near  Prescott  is  also  above  normal  although 
no  increase  in  storage  has  occurred  for  several  months. 

SOIL  MOISTURE:  At  the  lower  elevations  soil  moisture  increased  slightly  as  a  re- 
sult of  the  recent  storms.  At  the  higher  elevations  surface  soils  continue  to 
be  frozen  but  contain  near  normal  amounts  of  water. 

PRECIPITATION:  The  Mormon  Lake  and  White  Mountain  areas  have  received  slightly 
above  average  precipitation  the  last  two  weeks.     Prescott  and  Payson  regions 
continued  below  average.     For  the  period  October  through  February,  precipita- 
tion has  been  about  707.  of  normal  in  Arizona. 

STREAMFLOW  AND  WATER  SUPPLY:     Forecasts  have  been  raised  slightly  on  the  Salt 
and  Verde  Rivers,  but  lowered  on  the  Gila  River.     Continued  cold  temperatures 
have  resulted  in  low  runoff  from  the  recent  storm.     Snow  at  the  lower  eleva- 
tions is  melting  slowly  and  infiltrating  into  the  soil.     There  is  very  little 
evidence  of  runoff  from  snow  so  far.     Snow  in  the  higher  elevations  should 
cause  a  rise  in  the  rivers  in  the  next  two  weeks.     Streamflow  forecasts  for 
the  March  through  May  period  vary  from  187o  of  average  on  Tonto  Creek,  to  47% 
on  the  Gila  and  San  Francisco  Rivers. 

Combined  flow  of  the  Salt,  Verde,  and  Tonto  streams  has  been  796  Acre  Feet 
less  than  the  previous  lowest  for  January  and  February  since  1913. 

Water  supplies  will  be  somewhat  short  in  central  Arizona  and  the  Upper  Gila 
Valley.  Heavy  pumping  will  be  required  in  these  areas.  Water  supplies  for 
the  projects  below  Lyman  Reservoir  and  Watson  Lake  are  above  average. 

Although  water  supplies  will  generally  be  adequate  this  year,  there  will  be 
very  little  carry-over  storage  for  next  year.     Severe  shortages  may  be  in 
prospect  for  1965  if  good  runoff  is  not  experienced  next  year. 


STREAM  FLOW  FORECASTS  -  MARCH  15,  1964 


The  following  summarized  runoff  forecasts  are  based  principally  on  mountain 
snow  cover  and  on  the  assumption  that  precipitation  and  temperature  will  be 
near  average  from  the  present  time  to  the  end  of  the  forecast  period. 
Appreciable  deviations  from  normal  of  temperature  and/or  precipitation  will 
correspondingly  modify  these  forecasts. 


SEASONAL  STREAM  FLOW  IN  THOUSANDS  OF  ACRE  FEET 
FORECAST  PERIOD:       MARCH  -  MAY,  INCLUSIVE 
SUB -WATERSHED,  STREAM  Forecast  Percent 

and    STATION                    Runoff        15-Year       Measured  Runoff  1943-57 
 1964         Average      1963      1962      1961  Average 


Salt  River  at  Intake 

60 

29 

120. 

2 

417.0 

65. 

1 

200.4 

Tonto  River  above  Roosevelt 

4.5 

18 

4. 

9 

37.6 

4. 

8 

25.0 

Verde  River  above  Horseshoe 

33 

26 

29. 

8 

134.6 

46. 

3 

124.9 

Gila  River  nr.  Virden 

13 

47 

25. 

6 

62.7 

12. 

9 

27.6 

Gila  River  near  Solomon 

24 

46 

50. 

1 

124.0 

17. 

7 

52.3 

Frisco  River  at  Clifton 

12 

47 

24. 

4 

59.1 

10. 

5 

25.3 

Little  Colorado  River  above 
Lyman  Dam  (MARCH-JUNE,  Incl.) 

1.2 

21 

1. 

9 

24.5 

1. 

0 

5.6 

Unless  unusual  storms  occur  during  the  remainder  of  March  and  April, 
Granite  Creek  is  not  expected  to  produce  over  200  Acre  Feet. 


STATUS  OF  ARIZONA  RESERVOIR  STORAGE  -  ABOUT  MARCH  15,  1964 


SUB- 

USABLE 

USABLE 

STORAGE  - 

1000s  ACRE 

FEET 

WATERSHED 

and/or 
STREAM 

RESERVOIR 

CAPACITY 

1000s 
AC.  FT. 

1964 

1963 

1962 

15-Year 
Average 
1943-57 

GILA  RIVER 

SUB -WATERSHED 

Agua  Frla 

Lake  Pleasant 

163.8 

15 .  9 

2  8 

15.9 

27.3 

Granite 

Watson  Lake 

4.7 

3.9 

0.7 

Gila 

San  Carlos 

1,206.0 

59.4 

128.3 

163.9 

108.0 

Verde 

Bartlett 

179.5 

22.3 

24.7 

95.7 

67.3 

Verde 

Horseshoe 

142.8 

1.6 

1.4 

21.2 

20.5* 

Salt 

Roosevelt 

1,382.0 

400.7 

700.0 

735.  2 

450.4 

Salt 

Apache 

245.0 

242.0 

229.2 

195.4 

207.3 

Salt 

Canyon 

58.0 

55.5 

53.8 

54.6 

44.3 

Salt 

Saguaro 

70.0 

65.8 

65.2 

66.5 

44.5 

LOWER 

COLORADO  RIVER  SUB -WATERSHED 

Colorado 

Lake  Havasu 

619.4 

537.3 

532.3 

552.2 

566.1 

Colorado 

Lake  Mohave 

1,810.0 

1,704.2 

1,724.0 

1,748.0 

1,486.2* 

Colorado 

Lake  Mead 

27,207.0 

14,846.0 

22,256.0 

18,122.0 

16,686.0 

Little  Colo. 

Lyman 

30.6 

10.  7 

13.5 

4.4 

6.4 

Little  Colo. 

Show  Low  Lake 

5.1 

0.8 

1.8 

5.1 

Average  is  for  less  than  15  years  of  record  in  the  1943-57  period. 


WATER  SUPPLY  INVENTORY 


SALT  RIVER  VALLEY  SYSTEM 


MARCH  15,  1964 


3,000,000 


2,500,000 


2,000,000 


< 


1,500,000 


AVERAGE  SUPPLY  ON  MARCH  15 


1,000,000 


Average  Summer 
Runoff 

Average  Spring 
Runoff 


500,000 


Average  Storage 
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ANTICIPATED  1964  SUPPLY  * 


7777777 
/////// 
/////// 
/////// 
/////// 
/////// 
/////// 
/////// 
/////// 

///////I 


Average 
Summer  Runoff 

Forecast  Runoff 
(Marcn-May) 


Present 
S  torage 


*  Based  on  present  Storage  +  Forecast  Spring  runoff  +  Average  Summer  runoff 


RELATIVE  SNOW  WATER  ACCUMULATION 

ARIZONA 

MARCH  15,  1964 
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This  graph  represents  the  average  snow  water  content  on 
eleven  selected  snow  courses  on  Arizona  Sub-Water  sheds . 
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ARIZONA  SNOW  SURVEYS  -  ABOUT  MARCH  15,  1964 


 SNOW  COVER  MEASUREMENTS  

I   1964   PAST  RECORD  

SUB -WATERSHED  Date        Snow      Water       Water  Content  (Inches) 

and  of         Depth    Content  1943-57 

SNOW  COURSE  No.        Elev.     Survey     (In.)       (In.)       1963      1962  Average 

GILA  RIVER 


Bear  Wallow 

lOTl 

8100 

3/15 

8 

2.1 

1.8 

14.8 

1.6 

•k-k 

Beaver  Head 

9S6 

8000 

3/11 

4 

1.3 

0.5 

6.4 

1.9 

Coronado  Trail 

9S7 

8000 

3/13 

2 

0.3 

0.0 

3.4 

1.9 

Frisco  Divide 

8S1-M 

8000 

3/13 

4 

1.1 

0.3 

2.7 

1.2 

Hummingbird  V 

8S9-A 

10550 

3/12 

48 

10.5 

Ice  King 

8S6 

8020 

3/11 

18 

3.7 

7.1 

11.8 

Inman 

7S2 

7800 

3/13 

0 

0.0 

0.0 

T 

0.3 

** 

Mogollon 

8S2 

7000 

3/11 

1 

0.2 

1.7 

3.2 

1.2 

Nutrioso 

9S4 

8500 

3/13 

3 

0.7 

0.0 

2.8 

1.2 

Redstone  Trail 

8S7 

8600 

3/11 

19 

3.9 

7.0 

11.2 

Rose  Canyon 

10T2 

7300 

3/15 

4 

0.9 

0.0 

8.1 

0.5 

Silver  Creek  Div. 

8S8 

9000 

3/11 

26 

5.2 

State  Line 

9S8 

8000 

3/13 

1 

0.1 

T 

2.2 

1.4 

Whitewater  1/ 

8S10-A 

10750 

3/12 

43 

9.0 

SALT  RIVER 

Baldy  * 

9S1 

9125 

3/11 

20 

4.4 

5.3 

17.3 

7.1 

Beaver  Head 

9S6 

8000 

3/11 

4 

1.3 

0.5 

6.4 

1.9 

Canyon  Creek  #2 

10R7-M 

7500 

3/12 

11 

3.4 

0.0 

7.7 

Coronado  Trail 

9S7 

8000 

3/13 

2 

0.3 

0.0 

3.4 

1.9 

Forest  Dale 

10R6 

6430 

3/13 

T 

T 

0.0 

1.5 

0.4 

Ft.  Apache  * 

9R5 

9160 

3/11 

22 

4.4 

6.6 

17.4 

8.0 

** 

Gentry 

10R5 

7600 

3/12 

8 

2.8 

0.0 

6.9 

2.2 

** 

Hannagan  Meadows 

9S11 

9090 

Report 

Delayed 

Heber 

10R4 

7600 

3/12 

8 

.2.7 

0.0 

7.4 

2.4 

-k-k 

Maverick  Fork 

9S2 

9050 

3/11 

20 

4.7 

5.9 

20.2 

9.4 

•k-k 

McNary 

9R2-M 

7200 

3/13 

6 

1.6 

0.0 

5.7 

1.3 

Milk  Ranch 

9R1 

7000 

3/13 

2 

0.5 

0.0 

2.4 

0.6 

Nutrioso  * 

9S4 

8500 

3/13 

3 

0.7 

0.0 

2.8 

1.2 

Pacheta 

9S5 

7800 

3/15 

0 

0.0 

0.0 

8.0 

2.0 

k-k 

Workman  Creek 

lOSl 

6900 

3/11 

11 

4.1 

0.8 

16.1 

2,8 

•k-k 

*  On  Adjacent  Drainage 
**  1943-57  Adjusted  Average 

—^Aerial  observation:     Water  contents  estimated. 
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ARIZONA  SNOW  SURVEYS  -  ABOUT  MARCH  15,  1964 


SNOW  COVER  MEASUREMENTS 


1964  PAST  RECORD 


SUB -WATERSHED 

Date 

Snow 

Water 

Water 

Content 

(Inches) 

and 

of 

Depth 

Content 

1943-57 

SNOW  COURSE 

No. 

Elev. 

Survey 

(In.) 

(In.) 

1963 

1962 

Average 

VERDE  RIVER 

Camp  Wood 

12R1 

5700 

3/12 

4 

0.6 

0.0 

0.0 

0.5 

Casner  Park 

11R2-M 

6930 

3/13 

5 

1.5 

0.0 

8.7 

2.9 

Chalender 

12P1-M 

7100 

3/13 

4 

1.4 

0.0 

6.7 

2.7 

Copper  Basin  Div 

.  12R6 

6720 

3/13 

1 

0.2 

0.0 





Fort  Valley 

11P2 

7350 

3/13 

3 

0.7 

0.0 

7.1 

1.9  ** 

Gaddes  Canyon 

12R4 

7600 

3/13 

6 

1.4 

1.9 

11.2 



Happy  Jack 

11R5 

7630 

3/14 

0 

0.0 

0.0 

8.7 

2.8 

Iron  Springs  * 

12R2 

6200 

3/14 

0 

0.0 

0.0 

1.6 

0.6 

Mingus  Mountain 

12R3 

7100 

3/13 

0 

0.0 

0.0 

1,4 

0.7** 

Mormon  Lake  * 

11R4 

7350 

3/13 

9 

2.7 

T 

9.5 

4.3  ** 

Mormon  Mountain 

11R3-M 

7500 

3/13 

9 

2.9 

0.5 

12.1 

6.5  ** 

Munds  Park 

llRl-M 

6500 

3/13 

0 

0.0 

0.0 

4.4 

2.2  ** 

Newman  Park 

11P5-M 

6750 

3/13 

2 

0.8 

0.0 



Snow  Bowl 

11P4 

10260 

3/7 

16 

3.3  No 

Survey  18.4 

—  —  ~ 

White  Spar 

12R5 

6000 

3/13 

0 

0.0 

0.0 

•»  *  * 

BILL  WILLIAMS  RIVER 

Camp  Wood 

12R1 

5700 

3/12 

4 

0.6 

0.0 

0.0 

0.5  ** 

Copper  Basin  Div 

.  12R6 

6720 

3/13 

1 

0.2 

0.0 



Iron  Springs 

12R2 

6200 

3/14 

0 

0.0 

0.0 

1.6 

0.6  ** 

Willow  Ranch 

13P1 

5000 

3/15 

0 

0.0 

0.8 

T 

0.1  ** 

LOWER  COLORADO  RIVER 

Bright  Angel 

12N1 

8400 

3/11 

21 

5.2 

No 

Survey 

10.4  ** 

Chalender  * 

12P1-M 

7100 

3/13 

4 

1.4 

0.0 

6.7 

2.7  ** 

Fort  Valley 

11P2 

7350 

3/13 

3 

0.7 

0.0 

7.1 

1.9  ** 

Grand  Canyon 

llPl 

7500 

3/13 

5 

0.9 

0.0 

4.0 

1.6  ** 

LITTLE  COLORADO 

RIVER 

Baldy 

9S1 

9125 

3/11 

20 

4.4 

5.3 

17.3 

7.1  ** 

Canyon  Creek  #2 

10R7-M 

7500 

3/12 

11 

3.4 

0.0 

7.7 



Forest  Dale 

10R6 

6430 

3/13 

T 

T 

0.0 

1.5 

0.4 

Ft.  Apache 

9R5 

9160 

3/11 

22 

4.4 

6.6 

17.4 

8.0  ** 

Fort  Valley 

11P2 

7350 

3/13 

3 

0.7 

0.0 

7.1 

1.9  ** 

Gentry 

10R5 

7600 

3/12 

8 

2.8 

0.0 

6.9 

2.2** 

Happy  Jack  * 

11R5 

7630 

3/14 

0 

0.0 

0.0 

8.7 

2.8  ** 

Heber 

10R4 

7600 

3/12 

8 

2.7 

0.0 

7.4 

2.4  ** 

McNary 

9R2-M 

7200 

3/13 

6 

1.6 

0.0 

5.7 

1.3 

Mormon  Lake 

11R4 

7350 

3/13 

9 

2.7 

T 

9.5 

4.3  ** 

Mormon  Mountain 

11R3-M 

7500 

3/13 

9 

2.9 

0.5 

12.1 

6.5  ** 

Nutrioso 

9S4 

8500 

3/13 

3 

0.7 

0.0 

2.8 

1.2 

Snow  Bowl 

11P4 

10260 

3/7 

16 

3.3  No 

Survey  18.4 

*  On  Adjacent  Drainage 
**  1943-57  Adjusted  Average 


PRECIPITATION  AT  SELECTED  ARIZONA  STATIONS  * 


 Precipitation  (Inches)  

Current  Water-Year 

STATION  February  -  1964  (Oct.  1963  -  Feb.  1964) 

Departure  Departure 
Total         from  Normal  Total          from  Normal 


Alpine 

1.12 

-  .26 

5.81 

-  .97 

Ash  Fork 

0 

-1.15 

4.03 

-  .74 

Clifton 

0 

-  .91 

2.30 

-1.98 

Douglas  Smelter 

.05 

-  .  54 

1    o  o 

I.  oo 

1  on 
-1.  ZU 

Flagstaff  WBAS  ** 

.14 

-1.64 

4.21 

-3.57 

Payson  Ranger  Station 

.19 

-2.00 

6.68 

-2.38 

Phoenix  WBAS 

.01 

-  .84 

2.42 

-  .96 

Prescott  WBAS 

.07 

-1.01 

2.38 

-1.94 

Springerville 

.44 

-  .09 

2.08 

-  .89 

Tucson  WBAS 

.13 

-  .71 

2.21 

-1.63 

Wins low  WBAS 

.14 

-  .34 

1.89 

-  .56 

Yuma  WBAS 

.14 

-  .22 

1.25 

-  .32 

**  WBAS  =  Weather  Bureau  Airport  Station 

*  Data  and  Analysis  furnished  by  Paul  C.  Kangieser, 
Arizona  State  Climatologist ,  U.  S.  Weather  Bureau, 
Phoenix,  Arizona. 


ARIZONA  SOIL  MOISTURE  -  ABOUT    MARCH  15,  1964 


Drainage  Basin 
and 
Station 


1/ 

Station 
Number  Elev. 


Soil  Profile 
in  Inches 


Soil    Moisture  Content 
in  Inches --about  MAR.  15 


Depth      Cap.      Date    1964        1963    1962  Avg. 


GILA  RIVER 


Frisco  Divide 


8S1-M  8000 


48 


13.3       3/13      6.0        11.7    13.2  12.2 


SALT  RIVER 

Black  River  Divide    9S10-*  9100  48  16.8 

Canyon  Creek  10R7-M  7500  48  18,3 

Corduroy  Creek         10R8-''^  6000  48  16.0 

McNary  9R2-M  7200  48  16.3 


3/11  10.6**  11.6  12.3  11.7 

3/12  13.2  13.2  13.2  13.0 

3/10      7.0  10.5  11.4  9.3 

3/10      6.9  11.4      8.7  9.5 


VERDE  RIVER 


Casner  Park 


Mormon  Mountain 


11R2-M  6930 


11R3-M  7500 


48  19.1  3/13  10.0**  18.7  13.8  15.4 
48      16.1       3/13      8.9**     14.2    11.6  10.8 


—    *  -  Soil  Moisture  Station  only 

M  -  Snow  Course  and  Soil  Moisture  Station 


-  First  foot  estimated 


-  ground  frozen. 


LIST  OF  SNOW  SURVEYORS 


SNOW  COURSE 

Baldy   

Bear  Wallow   

Beaver  Head   

Bright  Angel   

Camp  Wood   

Canyon  Creek  #2   

Casner  Park   

Chalender   

Copper  Basin  Divide   

Coronado  Trail   

Forest  Dale   

Ft.  Apache   

Fort  Valley   

Frisco  Divide   

Gaddes  Canyon   

Gentry   

Grand  Canyon   

Hannagan  Meadows   

Happy  Jack   

Heber   

Hummingbird   

Ice  King   

Inman   

Iron  Springs   

Maverick  Fork   

McNary   

Milk  Ranch  

Mingus  Mountain   

Mogollon   

Mormon  Lake   

Mormon  Mountain   

Munds  Park"-   

Newman  Park   

Nutrioso   

Pacheta  

Redstone  Trail   

Rose  Canyon  

Silver  Creek  Divide   

Snow  Bowl   

State  Line   

White  Spar-:  

Whitewater   

Willow  Ranch   

Workman  Creek  


SURVEYOR 

SCS  and  SRVWA 

Forest  Service  -  Allan  Hinds 

N.   A.  Josh 

National  Park  Service  -  Vern  Ruesch 

Lyn  Pehl 

SCS  and  SRVWUA 

SCS  and  SRVWUA 

Forest  Service  -  Mel  Richards 
SCS  -  Bill  Gray 

Forest  Service  -  R.P.  Julander  &  W. L.  Sanders 
Fort  Apache  Reservation  -  Boyer  &.  Endfield 
SCS  and  SRVWA 

Rocky  Mountain  Forest  &  Range  Experiment  Station 
Forest  Service  -  Joe  Clayton 
SCS  -  Bill  Gray 
SCS  and  SRVWUA 

National  Park  Service  -  Paul  Mathis 

N.  A.  Josh 

Emil  0.  Ryberg 

SCS  and  SRVWUA 

Ray  Freeman 

James  R.  Wray 

C.  H.  McCauley 

Ernest  Saxby 

SCS  and  SRVI^ 

Fort  Apache  Reservation  -  Boyer  &  Endfield 
Fort  Apache  Reservation  -  Boyer  6c  Endfield 
SCS  -  Bill  Gray 
James  R.  Wray 
SCS  and  SRVWUA 
SCS  and  SRVWUA 
SCS  and  SRVWUA 
SCS  and  SRVIa/UA 

Forest  Service  -  R.P.  Julander  &  W. L.  Sanders 
Foch  Phillips 
James  R.  Wray 

Forest  Service  -  Allan  Hinds 
James  R.  Wray 

Forest  Service  -  Jay  Shoemaker 
Forest  Service  -  Joe  Clayton 
SCS  -  Bill  Gray 
Ray  Freeman 
Tiny  Miller 

Rocky  Mountain  Forest  &  Range  Experiment  Station 


The  Following  Organizations  Cooperate 

in  the  Arizona  Snow  Survey  Work 


FEDERAL 

Department  of  Agriculture 

Soil  Conservation  Service 

Forest  Service 

Apache  Forest 
Coconino  Forest 
Coronado  Forest 
Gila  Forest 
Ka  i  ba b  Forest 
Pre  scott  Forest 

Rocky  Mountain  Forest  and  Range  Experiment  Station 
Tonto  Forest 

Department  of  Commerce 
Weather  Bureau 

Arizona  Section 

Department  of  Interior 

Bureau  of  Reclamation 
Region  III 

Geological  Survey 

Arizona  District 

Bureau  of  Indian  Affairs 

Fort  Apache  Reservation 

San   Carlos  Irrigation  Project 

National   Park  Service 

Grand  Canyon   National  Park 

Gila  Water  Commissioner 
Saf ford ,  Arizona 

STATE 

Arizona   Agricultural   Experiment  Station 

IRRIGATION  PROJECTS 

Salt  River  Valley  Water  Users'  Association 
Phoenix,  Arizona 

San  Carlos  Irrigation  and  Drainage  District 
Coolidge,  Arizona 

PRIVATE 

Southwest   Forest   Industries,  Inc. 
McNary,  Arizona 

Other  organizations  and  individuals  furnish  valuable  infor- 
mation for  the  snow  survey  reports.     Their  cooperation  is 
gratefully  acknowledged. 
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